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1/ 



im^m 1 ] mm^^^ s g l t i mmm^:^^m^t LT^^tf n^ifa. 

m-^m 2 ] m^m^-^^G l u t 2 Rzfyxi± gluts mmm^mm 
fitjic^^ s G L T 1 is#^-e^^. m^m 1 femo^E5X{i?^i^^jo 

f\^^^iztm(D'f-mxit^mMo 



<Di^M^zmm.<^'?mxi±mmmo 

- 3 <7)iFSMHzmm.<D=¥'mxii'^mmo 

im^m 8 ] i^m.mmzmm-t^mBT!}mmmx^^. m^m i-sco^n 
fi-^-izMm<o^mxiimmMo 

[00 0 11 

i^mmiizmir^i,<Dx^^o 

[0 0 0 2] 

TG LUT m-t:h) 2 Rz^yxii GLUTS mw^m s g 
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12002-352201 /><-v' 



[0 0 0 3] 

It. ^hmi,zisn^^itm<Dm<t^:mmir^zti.zx ^mmm'S:mm^^^m 

^^tc«#-^H b Aic>e»^'1g:T L/C i t i}m^^flX^^^^ mk\,t^ ^mW^Xm 

mm:msmm) . '^^zn:^m^j:mnmmm^m^^^^mM(Dmmmm^fi 

[0 0 0 41 

mnoym^^^yhm^zit. SGhTH^^^-th^tiij^^hfLXXi^^bo ttz 
. t: h S G L T 1 iz^^^m^^^^:hm^:^^<Dmmxi±. 'T)\^^-7.-BLXfiT'7 

^ y-7.<r)wm7r^%.his:^:L}iifim.^^fLx^^ m^\t^ ^m^-xm^-\ 

^tLT^.^^ (Mx.{j\ ^#w^:3tmi 2:s:o^u 3#m) o ^\z^ ^mMm:^x\-i.. 
~mi\zm%<j^m^\.'Ww%m\.x^^^ m^\t. oletf^^ h^^M^ 

j&^^iiiDU ^i^'=^-:^m(omMifiim\^x\^^::.himU'^^x\^^:t> m^\t^ 

tmmM\A.-^Tf\b^m:) « tTt. \L\'A-m\Z^\i-X. SGLTl<^mRN 
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[0 0 0 5] 

T ^ (^J X. , 17-20 #BS) ^ m^kWl*! y8 - rr 

#^#i^^:s:m2 iRzf2 2 mm) o 

[0 0 0 6] 

t -i^RX^^y htc:fev>T. i>M<^7;V'^ »):fe=^i^ifiL«i:^*^ 
tC^o'< ^J><^T'^^t#^f,tLTW^ ^^ij#i^=:fcit2 4, 2 5, 2 7, 

t':^'^#:(^-7;i'^ h-y^-6-V>^i:gmL. ^filzW\^m%n^ ^^^^^ 

:^'sn-fixmMmzm=fu m^i2,tfifz^ji'=i-^t:^)i.a^:^-e-v >mi<z 

$P<. {^m.(r>'7)\^^ Y-7.\t^ ^X(0^)\^n^7.(m.f)^^).RXf';fy)n-Yym 
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^^M2 0 0 2 -3 5 2 2 0 1 ^-v 

[0 0 0 7] 

i^mffxm 1 ] 

The Diabetes Control and Complications Trial Research Group, f N. Eng 
1. J. Med. J , 1 9 9 3^9^,^3 2 9^, ^1 4-^, p. 977-986 

UK Prospective Diabetes Study Group, T Lancet J, 1998^9^,^ 
352^, ^9131 -f-, p, 837-853 

mAM^, [ p^^m^ ' mw^mm- ] , 2 o o i^i i^, 3^, ^5-^-, 

p. 534-542 

^T#. ma^, r mmm j , 1 9 9 8^, m4 im, ms-^, p. e 5 5 

-6 6 1 

^^'fi^. me^, r ^mtm^ j , 1 9 9 0^, 1^, Si-^, p. 

2 19-233 

[0 0 0 8] 

mfmmj: ms^, r mmtx^m j , 1 9 9 7^. ^2 5^, ms-^, p. 

2177-2186 

[^^#f1=S:i^7] 

Jean-Louis Chiasson> ^5^, [ Lancet J , 2002^6,^, ^359^ 
, ^9323-^, p. 2072-2077 

4^m^;t. ^3^, r B^m^ ' ikm^^m j , 1 9 9 2#, ^4 5^, p 
. 2 7 
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m^w±m 9 ] 

m^.^.m. ^1^, r !smB:4^^m mmMmimiyv-x j , 1998^ 

,^19-^, p. 552-554 

0] 

. 8 4-90 

[0 0 0 9] 

±m^m. ^1^, r B^m^ j , 1 9 9 7^8m, ms sm, ms-^, p 

. 2131-2139 

^mi-^, r wtmm j , 1 9 9 8:^1 2^, 04 5#, m^m^fn^, p. 

2 3 2—237 

mmw:icmi 3] 

E.Turk. ^4^, r Nature J , 1 9 9 1^3^, 03 5 0^, p. 3 5 4- 

3 5 6 

m^Wr:scm 1 4 ] 

Y. Fujita. ^5^, f Diabetologia J , 1 9 9 8^, 04 I^, p. 145 
9-1466 

[##fl^^mi 5] 

J.Dyer. ^5^, T Biochem. Soc. Trans. J , 1 9 9 74^, 02 5^, p. 

4 7 9 S 

[0 0 10] 
miWWf^Xmi 6] 

J.Dyer. ^4 ig, T Am. J. Physiol. J , 2 0 0 2^2^,02 8 2^,0 
2-^, p. G241-G248 

m^^:scmi 7] 

O.Blondel. ^2^, T Metabolism J, 1990#, 039^, p. 737 
-7 9 3 
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^-i^: 6/ 



[fmwrxm. 1 8 ] 

A.Khan. ^lig, f Am. J. Phisiol. J, 1995^, ^269^, p. E 
6 2 3 -E 6 2 6 

I#^#W=:Scmi 9] 

A.Krook^ iH6^, [ Diabetes J , 1 9 9 7^, ||4 6^^, p. 2 110- 
2 114 

mmnxm2 o] 

LRossetti. ^2^, [ Diabetes Care J, 1990^, ^13^, p. 6 
10-6 3 0 

[0 0 11] 

P.Malathi^ ^1^, [ Biochim.Biophys. Acta J , 1 9 6 9^, ^17 3^^ 
, p. 245-256 

mmwi^:m2 21 

K.Tsujihara> ^^-6^, [ Chem. Pharm. Bui 1 . (Tokyo) J, 1996^, ^44 
m, p. 1174-1180 

mmwxm2 3] 

M. Watford, T Nutr.Rev. J , 2002^8^, ^60^, p. 253-26 

4 

mmwf^xm2 4] 

M.Shiota. ^6i&, T Diabetes J , 2 0 0 2^,^5 1^, p. 4 6 9-4 
7 8 

m!^wxm2 5] 

M.Shiota. :^4i&, r Diabetes J , 1 9 9 8^.^4 75^, p. 8 6 7-8 
7 3 

[0 0 12] 

m^wxm2 6] 

M.C.Moor. ^3^, [ Diabetes Care J , 2 0 0 1^, ^2 4#, p. 1 8 8 
2-18 8 7 
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[^mVr:^m2 7] 

M.Hawkins. ^5^, f Diabetes J , 2 0 0 2#, ^5 1^, p. 6 0 6 - 
6 14 

B.W.Wolf. ^5^, r J.Nutr. J . 2 0 0 2#, ^1 3 2^, p. 12 19 
- 1 2 2 3 

[*#l^^:S:M2 9] 

K.F.Petersen. ^\-4^, [ Diabetes J , 2 0 0 1^, ^5 0^, p. 1 2 6 
3-1268 

[0 0 13] 

mm^m^ Lx^t-r^ mm] 

[0 0 14] 

> P.Malathi. ^1^, [ Biochim.Biophys. Acta J, 1969^, ^173^ 
, p. 245-256; K.Tsujihara. ^6^, [ Chem.Phann.Bull. (Tokyo) J 
, 1 9 9 6^, ^4 4% p. 1 1 7 4-1 1 8 0#M) > ^(Oyu U^-^^fj^Q 
LUT?-ga#1-^i^^^^f,tLTV^S m^it. C.P.Corpe. ^\.5^, f Pf luge 
rs Arch.-Eur.J.Physiol. J , 1 9 9 6^, ^4 3 2^, p. 1 9 2-2 0 1# 

M) o ^(DXdiz^ yuvi^ya^ mwi^-cfis GLTia#<^ffi<7)^^fb-r> 

^^tit^^^fiX^-^ mkit. ^mnm, r Bio. Clinlca j , 1 9 9 9#, 
^1 4^, mi O-f-, p. 8 9 3-8 9 8#HS) ^ 
[0 0 15] 



iiJiE#2 003-3111875 




^#M2 0 0 2 -3 5 2 2 0 1 ^—i^ : 

[0 0 16] 

i^m ^m-t^mm^mm ^^mi--^ < imm^Ltzm^. mm^j: s g l t i pi 

[0 0 17] 

2) GLUT2^0VXtiGLUT5MWf'^ffi^||®6<jtc^§;^v^SGLT lia 

4) ^^JflL«^^cfeHi-;g,5^B;e»^^^^T'^^, #12 1) ~3) (D^mxitmmm 

9 

5) *f^^/6-':^mi^jfiiMT*^. tuffi4) (D'fmxit'i^mM ; 

6) i^«^t::feH-t^5^m;6qit^^|g^'jr (IGT) "T*^. mifil) ~3) O 

8) l^M^tc^@1-Sj^m:*^JiE?i3El?ab'g>. IflBl) ~3) O^E^Xtim^J 
[0 0 18] 
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GLUT2Ra#f1^ffl, GLUT 5m.mi^m^imif^ ^ ti!)^t?^ M 

%mmi,zisi,f:h s G L T 1 m^j^m<Dwmii. T^mmm 3 ifimo^^^-^xfi 

:^zrGLUT5m.^f^m<ommii. Christopher P. Corpe. ms^, T Pfluger 
s Arch. -Eur. J. Physiol. J , 1996^, ^432 p. 192-201 ;Mu 
eckler M. ^5^, f J. Biol. Chem.J . 1994^, ^269^, ^2 7^ 

, p. 17765-1776 7 (DxmMm<ou.myj^&xii^fii>zmmLfzumzx 

[0 0 19] 

. mmmm'^ (igt) . mmM.mmn (ifg) . m^mm^^m mK.it 

[0 0 2 0] 

^l&fB^f>{i. SGLT|fl#^^ LT7n';i/>, SGLTm$^ 
[0 0 2 1] 

2mm^m<7)'=er)m^X;^^Zucke r fatty f a/f a^y Y^M 
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^--y: 10/ 



s G L T 1 m^mt Lx:^^m(OTmmmm i Rv'2mm.<ojt^!^^m\^^fzo y 

wc, r rmt • ^iix-M<bi=^tgoMis^iiio-j , 1 9 s s^, m~m}m^ 
m±, p. 2 2 8#DB) , >ffe:^^ h - 7.^:^7^mzii. m<mmz^\,>x 

GLUTsti^tr m.mm ^Tf^^tj: s g l t 1 mm-m > y)v^\' 
-^mm^z:^y)7^±\.z]m^)\^^-7.wt^^^T^^h;iti)m'ofzo m-)5. « 

-^)^^'y'$r^-^^^^X-\,ii/am(0^m^nU-t^^b\z^ 0 y)V^ h-xo 

^'y^y<DGh\5Tmm^mzii\)y)Vi7Y^7.(D mu)^ mm^fi^fzisb. mm 

^cr)va-7.wm(r>^m\t^<UibhfLi^i}-^fzo 

[0 0 2 2] 

si^et/^ s g L T 1 mmm^mm^^t vx^y^-r^hmmu^ 
m^t. jumj:mmu!m.m^mKmx.x. m.'^<7)^m-\zii\f)by}v^y--:z.(D^ 

•t?§^o ^fm. -^^^(ommumMnt. '^m^mzimi\^fz±u<D^mmM.\,z 

[0 0 2 3] 

tfz. ^^m<Dmmmum\z^\i^x\t. ^^m,^t\^xmm-^j:SGhT im. 
mm(r>mz. yr\^^ \ -:^m3L^^w^\zmm\^i-j:\^^(om(r>MmwYm'BLXf/ 

•fib LT#ffli-a c: i:7&5^T'§ -So :*^ll§g<^'fb'^#hiB'a-X«±m^>b-^T^5lffli-^ 
•^W'-f ^'mn^x^i; jj' , SGLT2il#^, e^^^T^-l' K 
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^^'^^^^^^I ^^^i^i^i^m ^ fU^'^jv^y^) 

[0 0 2 4] 

9 9/1 0 0 1 ^^?-^y-7Vy ffl|^<2rPg0WO 9 9/2 6 6 0 ^^J^yyV 
[0 0 2 5] 

m^m. ^mm. ^^m. mmk mm. mmm. mmtm. mmm. mmm 
±tmmzmMi\:i-^ ^nzxi) mi^-t^b ^ t i)^x § » 

[0 0 2 6] 

^^m<DmmmM^izisif^M^m^j: s g l t i m.wm<on-^M:it^ nrnt^j: 

0. 1- 1 0 0 0mgO^ffl|*IT\ —mtfzltm.miZ'^^ifxm^ik-^^^CitTb^ 

x^:s>. tfz. ^(D^commtm^i^^x^mt^m-k. ^§tm(D^t^m<Di^^ 
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[0 0 2 7] 



12/ 



10 0 2 81 

immm] 

##M1 

3, h^'>-2- (4-— hn^>y^;V) 

3, 5 ->^^ > h (8 g) ^ 4 — — h n i; K ( 1 0 

. 7g) (7)Mbp<^l-> (15 0mL) ^?SlC7X<%T:^'fbT;V^-->A (7. 3 

6 g) ^uuK.. 4mmmwLfzo KJBm^mK^yi^^mK.fz^k. m-^m 
imo I y Limits Y')^2>.M^WL^imm^^Kxm)kmmk. m^mm. 
m)iM.tzm^H^^w,\^^ m&T^m-f^^tKii^W:mt'^m (s. 7 2g) ^ 

[0 0 2 91 

iH-NMR (CDC I3) ^ p pm : 

2.19 (3H. s), 3.6 (3H, s). 3.86 (3H. s), 6.36 (IH, d, J=1.9Hz), 6.43 (IH 
, d. J=1.9Hz), 7.92 (2H, d. J=9.2Hz), 8.26 (2H, d, J=9.2Hz) 
[0 0 3 01 

fl 2 

5-11 Kn^v-3-p{f^;V_2- (4 h n^>^/^;i/) 

3, 5->^^h^->-2- (4-:^hn^vy>r;i/) >;vaL>' (8. 6 5 g) 
(D^it^^UZ^ (14 0mL) mmi,Z^mT^M:^t^^^m (e. 7 9mL) ^iu 
A. 4 0t:tc#?UL. 1 5B#Fem#L7^:o ^JS^-g-t^iCTKTfc^iOx.. 

^L7t:o ^^*imo ixhrnm. mi^wyKmi-hv^Ayi^mwi^xzrmm 
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^)v=7/i'-z/i) ■^n^\^xmz^t^m (e. sg) ^ntzo 

[0 0 3 1] 

iH-NMR (CDC I3) ^ p pm : 

1.85 (3H, s). 5.83 (IH, s), 6.2-6.3 (IH. m). 6.36 (IH, d. J=2.6Hz), 7.7- 
7.8 (2H, m). 8.25-8.4 (2H. m), 10.98 (IH. s) 
[0 0 3 2] 

##M3 

5-p« ^^v:*;^.1f^;^:t:^v-3-^^;^-2- (4 h n^>v?;i.) 7^ 

5-11 Kn:^v-3-p<^;l.-2- (4 h W (1 

. 65g) i5J:0^>';a^^;VT^>' (2. ImL) Oxh^liKn^^V (2 0 

mL) mmz^^T^uu^m^^jv (i. osmD ^in^. MzaT^4^ra^ 

«9 3, 5-'7^ h^v:^;i..i.'-;V_2- (4 h (2 
. 3 7g) -£:#7^:o ^ tL?r-r h 7 1 Kn 7 7 > (2 0mL) -7X (2 OmL) 
M^U ^^Tiimit^^^m^y^)^A (9 2 1mg) *ijp^. ^?^T2^F^m 

ffi^LT^ia-fb^t? (1. 6 2g) ^#/co 

[0 0 3 3] 
iH-NMR (CDCI3) ^ppm: 

2.23 (3H. s), 3.91 (3H. s). 4.1 (2H. s), 5.1-5.25 (IH, brs), 6.5-6.6 (IH 
. m). 6.6-6.7 (IH, m), 7.3 (2H. d, J=9.1Hz), 8.1 (2H, d. J=9.1Hz) 

[0 0 3 4] 
##M 4 
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5-^ h^v:*;l'jK^;V:^-^v-3-^^;i/-2- (4 h n^>'>?;i/) 
— ;V 2, 3, 4, 6 -X h ^-0-T-b^;i/-yS-D-:^7*;^n tf^y V K 
5 h^'>:^;V:^^'— 3 2 - (4 -j:. h □✓oc^^;!/) "7 
(1 g) i5<J;Z/2, 3, 4, 6 -x h 7-0-T-b-5^;i/- 1 -O- > U 
r^nnr-t h>r 5 -D-^;Vne7y-;^ (2, 0 2 g) (D^jt^^ 

Vy (3 0mL) '^WLK7}a%T^'7 yit-^^Om ' (0. 2 

mL) «rin£. S?at?4B#r^$i^Lyt:o Ki^'?I^tf^7Kf t^l^^. Wm^^)\^X- 

^t:i/^)fi^)VtiyA^U'^h^<7y4- (^ffiv#^: n-^^-if ^'/PS^Ji^ 
;i.= 2/'l~3/2) -e«mLr:^fB'ft:^tl (1. 9 3g) ^#/Co 

[0 0 3 5] 
IH-NMR (CDC I3) 5 p pm : 

1.75 (3H, s). 2.0 (3H. s), 2.04 (3H, s), 2.08 (3H. s), 2.19 (3H. s), 3.8 
-3.95 (IH, m), 3.91 (3H, s), 3.98 (IH, d. J=6.6Hz). 4.05-4.2 (2H, m), 4. 
24 (IH, dd, J=12.5Hz. 6.1Hz), 5.05-5.2 (2H. m), 5.2-5.35 (2H, m), 7.25-7 
.4 (2H, m). 7.21 (2H. d, J=8.6Hz), 8.05-8.15 (2H, d, J=8.6Hz) 

[0 0 3 6] 
##^J 5 

2- (4-T^y^^v;v) -5-:^Y^i^ij)V7i^=.)V^^iy-z-:ii^}V'7 X, 
2, 3, 4, 6-T-h7-0-T>t^;v-/9-D-i)^;i/nt?7yi^K 
5 >^v:«;;l/jK^;V:t^v- 3 2 — (4 h n-^v-:;;^) 7 
i-;^ 2, 3, 4, 6-T- h-7-0-T^if-;v-/?-D-i^*;l'r7e^y vK ( 
0. 6 1 g) (DWm^'^)V (7mL) ^^tCl 0 v^-^/ A^^J^5^ (0. 2 

g) =SrJn£. 7X^#H^TmM-ei 3BtKti^L7^Zo ^^t?'^•^*L^ 
i««:MJETi^*LT^|B'fb^J^ (0. 5 8 g) ^#fCo 

[0 0 3 7] 
iH-NMR (CDC I3) (5 p pm : 

1.67 (3H, s), 1.99 (3H, s), 2.04 (3H, s), 2.09 (3H, s), 2.17 (3H, s), 3. 
45-3.55 (2H, brs), 3.73 (IH, d, J=5.4Hz), 3.8-3.92 (IH, m). 3.89 (3H, s) 
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. 3.96 (IH. d, J=5.4Hz), 4.1-4.2 (IH, m), 4.24 (IH, dd, J=11.9H2. 4.0Hz) 
. 5.5-5.7 (2H. m), 5.7-5.85 (2H, ra), 6.5-6.6 (2H, m). 6.76 (IH, d. J=2.2 
Hz), 6.75-6.82 (2H. m), 6.83 (IH, d. J=2.2Hz) 
[0 0 3 8] 

5-11 Kn:^v-3-^5^;V-2- l4- [3- ( 3 - IfV >?;Ppe ^;W) ^i^^ 
2- (4-r<y^>i^)U) -5-p< h^->;^;V.-K::^;V';t^->-3-^^;V7 

i-;!' 2, 3, 4, e-x h^-o-T-t^;i'-yff-D-ir;i'3tr9y ( 

0. 2 5 g) iSXZ/l^Vi^y (0. 0 4 3mL) (T^m-fb^ ^ 1/ ( 1 0 m L) 

mK^ux2wm.4-:=.huy^-)i. (9 0mg) ^MA.. Mr^x-i 2mmmwL 

/vTo S^£;?£'^#tC3-r 5 7 ^^;vtfU5^*> (0. 0 4 5mL) i5 i ?>' h V 
;i/T5> (0. 1 ImL) =Srin;i. ^Z^t? 5 ^F^it^Lf^o R^Djl-^tf^MJET 
ai^m. ^ai^r^iJ^y-;!/ (8mL) KmML. i- ^J^>( h V (2 8% 

7^y-;w«. 0. 3 9mL) ^m^. ^&x-2mmmwLfzo KfBm^m^ 

--;v) :feJ:t;fVAR I ANttMBOND ELUT-SCX (^ffi?^^ : ^ y 
-;V) T-M^fS^I-^ittcJ; {9;^fB<k^i^ (O. l 7 g) *#7^Co' 

[0 0 3 9] 
iH-NMR (CD3OD) dppm: 

2.11 (3H, s). 3,32-3.48 (4H, m), 3.65-3.75 (IH, m), 3.8-3.95 (IH, m), 4. 
08 (IH, d. J=15.8Hz), 4.41 (2H, s), 4.8-4.9 (IH, m), 6.33 (IH, d. J=2.2H 
z), 6.56 (IH, d, J=2.2Hz). 7.05 (2H. d, J=8.7Hz), 7.18 (2H. d, J=8.7Hz). 
7.4 (IH. dd. J=7.8Hz, 5.1Hz), 7.75-7.85 (IH. m), 8.35-8.45 (IH. m). 8.4 
5-8.55 (IH. m) 

[0 0 4 0] 

C4- (2-^>>^;l':f:^vjn.b^'>) -2-^^)Uyj^^)U:i 
4-rn-:e-3-^^;V7aiy-;i/ (3 g) <^N, N-vp«^;v.i^;VAT5 F 
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^^M2 0 0 2 - 3 5 2 2 0 1 ^--J : 

(16mL) mmiiZR^'^i^ryj^ (5^ 7 5g) . ^yi^)U2-ru^3u^)\,ju 
-"r;i/ (2. 6 6mL) H XZ>'mmm(D3 ^y^ti- h V ^ ^^jJU^. M^TieW 

*L=Srx Kn7^> (8 0mL) izmML. - 7 8 t:T;L'3->#ffl^Tn - 

(2. 6 6mol/Ln ^^^>mm. 6. 6 3mL) ^^Jflx. 

N 5^mW.WLfZo ^^m,^!^iZi^, N-v;>{f-;V4^;i/Ar^ K (3. 0 9mL 

^v) -2-p{^;v-^>XT;VT^ii K^#7to itt^^^y^;!. (4 0mL) K 

mmu TK^'fk^'i^^^h v-^A (6 0 7mg) ^fmx.. ^ux-3\^mmwLfz 
) x-m^Lxmmt^m (3. 3 4g) ^#fco 

[0 0 4 1] 
iH-NMR (CDC I3) ^ ppm: 

1.39 (IH, t, J=5.8Hz). 2.35 (3H, s), 3.8-3.85 (2H, m), 4.1-4.2 (2H. m). 
4.6-4.65 (4H. m), 6.73 (IH, dd, J=8.2Hz, 2.6Hz), 6.78 (IH, d. J=2.6Hz), 
7.22 (IH. d. J=8.2Hz), 7.25-7.4 (5H. m) 

[0 0 4 2] 
##M7 

4- I C4- (2— ^>'>^;V:a-^vJi h^v) -.2-^^)Vy 

- 1 , 2 - V t: Ko - 5 V T'n 3 H- v*-;v- 3-t> 

C4- (2-^>>^;V:t^->Jih^v) - 2 ( 
3. 34g) (OT-Yyy^Yuyyy (22mL) ^?gtC7X^tT ^ V ^^;VT 5 > 
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#1M2 0 0 2 -3 5 2 2 0 1 ^ ^-v: 17/ 



(1. 9 7mL) iSJ:XJ^^'$^y:^}Uyi^-)V^u^} V (1. 04mL) ^SPx.. 1 
^mmm^. "^^m 5* L/Co # tty^: ^ v;^m C 4 - ( 2 - ^ ^ ~> 
j^h^S/) -2 -70^^:1 ^f^^KT^T- h^ii Kn^^^'^^a^. Tfc^-fb 
(6 0%. 5 6 4mg) :fe i i[>*4 3 -pJ-^ V^:^^Jii^;l/ 

(2. 13g) <^)-r Kn7^>' (4 0mL) H^fStcJpx. 8B#^Snit^ 
mLtZo >KlS?l'a'*^tc 1 mo l/L^^^inx.. vJ^^;i'J^-T->'VT-JfttbLfv:o 

(DYJl^J^y {5mL) mmiZiih^^i^>i7mm {1. 79inL) iUUK., 10 

: m'fbpf ^ \y y/:^ ^y-;v= 40/1-15/^1) -effiM Lxm^it^m 

(3. 7 2 g) ^#fco 
10 0 4 3] 
iH-NMR (CDC I3) ^ppm: 

1.1 (6H, d. J=6.9Hz), 2.3 (3H, s). 2.75-2.9 (IH, m). 3.6 (2H. s). 3.75-3 
.85 (2H, m), 4.05-4.15 (2H, m). 4.62 (2H, s). 6.64 (IH. dd, J=8.5Hz, 2.5 
Hz), 6.74 (IH, d, J=2.5Hz), 6.94 (IH, d. J=8.5Hz), 7.25-7.4 (5H, m) 

[0 0 4 4] 
##M8 

3- (2, 3, 4, &-Tyy — 0 — r^^)V-p-Ty--if}Vu\£'7y-y)V:^^ 
-4- I C4- {2-^>-J)V-^^-^JLY^iy) -2 ^ 
f-;i/f - 5 - ^ y y n \£)V- 1 H - tf ^ V- }V 

4- I C4- (2 h^v) -2-^^}Vy :l^}V'] 
} -1, 2-V\±Yu-s-y( y'fu)d)V-ZB.-\£'7y^-)V-Z-ty (3. 
72g) . r^YTu^- a-'D-^)^:^^:^ (6. 0 3 g) ^ iU^^^^-x;!. > 
V T^-t^-^A^nU K (1. 5 2g) (18m 

L) mmzbmo \ y-Limit-r Y ^ j^iKmw. (s. 9mL) ^Mx.^ mMx- 
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s 



= 1/2-1/3) X-mmLxmmit^^ (4. 33g) im^fzo 

[0 0 4 5] 
iH-NMR (CDC I3) <y p pm : 

1.05-1.15 (6H. m). 1.81 (3H, s), 1.99 (3H. s). 2.02 (3H, s), 2.06 (3H, 
), 2.25 (3H, s), 2.7-2.85 (IH. m), 3.5 (IH, d. J=16.6H2), 3.59 (IH, d. J 
=16.6Hz). 3.75-3.9 (3H, m), 4.05^.2 (3H, m) , 4.3 (IH, dd. J=12.2Hz. 4.1 
Hz). 4.62 (2H, s). 5.1-5.3 (3H, m). 5.55 (IH. d. J=8.0Hz). 6.6 (IH. dd. 
J=8.5Hz, 2.5Hz). 6.71 (IH. d. J=2.5Hz). 6.8 (IH. d, J=8.5Hz). 7.25-7.4 ( 
5H, m) 

[0 0 4 6] 

9 

3- (2, 3, 4, 6~-Tyy~-0-T't^)]^- i5-D-^}Va}£y yiy)V^^ 
v) -4- 1 C4- (2-}±Vti^i.jLy^i.) -2-^^;v^i^;i.3 ^^^l- 

3- (2, 3, 4, 6-x h^-0-r-fef^;v-/?-D-i^*;Vae7y 
^v) -4- I C4- (2— -2-^^;l'7a.c^;i.3 
^^;l.f -5-^V7'ni:f;i.-iH-H-^y-;V (4. 3 3 g) ( 
2 4mL) tC^jl^U (SOOmg) ^JoA. 7jc^ 

ti.zxiomM^'it^m (3. 7g) ^mzo 

[0 0 4 7] 

iH-NMR (CDCI3) ^PPm: 

1.1-1.2 (6H, m), 1.83 (3H. s). 1.99 (3H. s), 2.02 (3H, s), 2.06 (3H, s), 
2.26 (3H. s). 2.75-2.9 (IH, m), 3.51 (IH. d. J=16.9Hz). 3.59 (IH. d, J= 
16.9Hz), 3.8-3.85 (IH. m), 3.9-3.95 (2H. m). 4.0-4.1 (2H. m). 4.11 (IH, 
dd. J=12.5Hz, 2.5Hz). 4.28 (IH. dd. J=12.5Hz. 4.1Hz). 5.1-5.3 (3H. m). 5 
.55 (IH, d. J=7.9Hz). 6.6 (IH, dd. J=8.3Hz. 2.7Hz). 6.71 (IH. d. J=2.7Hz 
). 6.82 (IH, d. J=8.3Hz) 
[0 0 4 8] 
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##^1 0 

3- (2, 3, 4, 6 --r h •^-0-T-t-5^;^-/?-D-i>';Vnfe:^y 

v) -4- I C4- (2 -T-:/ Kj:.h^v) - 2 - 

5 - ^ V 7"n t: 1 h - tf 7 

3- (2, 3, 4, 6 -7^ h ^-0-T-t^;^-/&-D-:5^;i^nkf^y v;!/:^ 
^v) -4- I C4- (2 -1^ Kn^vjihdfv) -2-^^)VyjL^))y:\ ^ 
;W -5-^y7°nii;w-lH-lf9V'-;l/ (1 g) (Dmt>^^U> (lOmL 
) mmKYVJ^^)]^r^> (0. 3 4niL) i3 XX^^i ^ > u ^) ( 

0. 1 SmL) ^Jnx.. MrUT-mRm^iitfCo M/S^^tf^O. 5mo 1/L 

"^/AT^M^, ^^^^^ffiT^^I-^Cltlcj: 3- (2, 3, 4, 6-xb9 
- O - T-t ^ - D - jJ^;v 3 e 7 y - 5 — ( 4- 

( 14- [2- a^hi!f'>] - 2 ^;i/"7 j:^;H 

^f^;^) - 1 H-lf^ V*-;V?:#/io itt>^N, N-v^f^;v*;VAT^ K (7 
mL) izmmV. Ti^'^ti-hV^A (0. 3 1 g) ^iflx.. 10 0t:T'3^^ti 

;V*9Ai5'D-y' - (mmmm: n-^^-9->/'g^^JLf^;i.= 2/3~ 
1/2) T*WMLT#fB<b-^% (0. 7 9g) ^#/co 

[0 0 4 9] 
iH-NMR (CDC I3) ^ p pm : 

1.05-1.2 (6H, m). 1.82 (3H, s), 2.0 (3H. s), 2.02 (3H, s), 2.06 (3H, s). 
2.27 (3H. s), 2.75-2.9 (IH. m), 3.45-3.65 (4H. m). 3.8-3.9 (IH, m), 4.0 
5-4.15 (3H, m). 4.29 (IH. dd. J=12.2Hz, 4.2Hz), 5.1-5.3 (3H. m), 5.56 (1 
H, d. J=7.7Hz). 6.6 (IH, dd. J=8.3Hz. 2.6Hz), 6.71 (IH. d, J=2.6Hz), 6.8 
2 (IH, d, J=8.3Hz) 
[0 0 5 01 
11. 

3- (2, 3, 4, 6 -X h 7-0-T-t^;V-/3-D-j}^;i'=itf^y v;i/:t^ 
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5--f vyntf;!/- 1 H-tf9v^-;i/ 

3- (2, 3, 4, 6-7^^•7-0-T-bf-;^-/?-D->5^*;^r3t^^y v;^;^- 
^v) -4- { C4- (2-Tv>'Kih^v) -2-^^;i.7^-;i.J 
-5-^y7'ni^-;i.-lH-e^y^;^ (0. 7 9 g) <DT h ^ }^ h^u y y y ( 
8mL) ^^^^C 1 0 96.^•^^/^A^^^^^ (5 0mg) ^^,0^. TKm^H^TM 

^iB'fb'^t? (0. 7 5 g) *#7^'o 

10 0 5 1] 
iH-NMR (CDC I3) <y p pm : 

1.05-1.15 (6H, m), 1.82 (3H, s). 2.0 (3H, s), 2.02 (3H. s). 2.06 (3H. s) 
. 2.26 (3H, s). 2.75-2.85 (IH. m), 3.0-3.1 (2H. m), 3.5 (IH. d, J=16.3Ife 
), 3.59 (IH. d. J=16.3Hz). 3.8-3.9 (IH, m). 3.9-4.0 (2H, m). 4.12 (IH. d 
d. J=:12.4Hz. 2.4Hz), 4.29 (IH. dd. J=12.4Hz. 4.0Hz), 5.15-5.3 (3H. m), 5 
.55 (IH, d, J=7.9Hz), 6.59 (IH. dd, J=8.5Hz, 2.6Hz). 6.7 (IH, d. J=2.6Hz 
). 6.81 (IH. d, J=8.5Hz) 
[0 0 5 2] 



3- (^-D-^-;i.=rlf7y -4- 1 [4- 

^v) -2-^^)U'7:^zl;i.} -5-^yrne;i.-iH-tf^y^;U 
3- (2, 3, 4, 6-T-h^-0-r-fef^;l.-;8-D-ir;i'rrtf^y->;i.;^ 
^v) -4- I C4- (2-T<ya.h^v) -2-p<^;Py^-;i.3 ^^j^i 
-5-^vynif;i.-iH-t°^v'-;i. (0. 6 g) O^h^HKny^^ (5 
mL) -N. N-^:>V^;i..i.;VAT^ K (ImL) (-<>i^;\.:i-^i. 

- 1 H-^^V^;u- l ,1.^,3,^. g 9 g) ^^^^ 

^^;l'~i^^.xf^;^/^^y^;^=10/'l) -effii^LTS- (2, 3. 4, 6 
-r h7-0-r-fe^;i.-^-D-iJ^;i.ntf7y^>;i.;fi^v) -4- ( i4- C 
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^^M2 0 0 2 -3 5 2 2 0 1 ^-v? I 

2- (N' -^y-J)Ut^z^:^;U:¥^)V^T^^J/) Jih^v-] -2-^^;i/7 
-5->rv:/ntf;v-iH-e^v'-;v (0. 3 1 g) =^#7t 
o ^ti^^ ^ y -)V (6mL) l3r#^SL. >^ h -^A^ hi^v K (2 8%^iJ'y 

-)i^mm. 0. 0 2 3mL) ^jn^. ^za-emfem^i^Lfco >s:jsri'a-tj^MflE 

) T')|t^i-^ifctcj:0 4- ( 14- C2- (N' 

^'T-vV) :ch::^rv] - 2 - p{ ^;V-7 -3- (fi-D-y)l^ 

rrtf^y v;i^:f ^v) - 5 --f V T'n 1 H- tf ^V*-;!- (0. 2 g) =Sr# 

y^:o itt^^iJ'y-;!. (3mL) izmML. I 0 A^m^^ (5 0m 

^i^ffiT^SI-^i^t'iijMia^b'^J^ (0. 15g) t:^fzo 

[0 0 5 3] 
iH-NMR (CD3OD) ^ppm: 

1.05-1.15 (6H, m), 2.3 (3H. s), 2.75-2.9 (IH, m), 3.25-3.4 (4H, m), 3.55 
(2H, t, J=5.0Hz), 3.6-3.75 (3H, m), 3.75-3.85 (IH, m), 4.06 (2H. t, J=5 
.OHz), 5.02 (IH, d, J=7.0Hz), 6.65 (IH. dd. J=8.5Hz, 2.6Hz), 6.75 (IH, d 
. J=2.6H2), 6.88 (IH, d, J=8.5Hz) 
[0 0 5 4] 

7 h s G L T 1 mmRm^mmmm.m. 

1) YSGLT l<D^u-^>^^XZf^n^^^ — -oa^mx. 
Kasahara^twJ:i9 ^^^fifz ^>7hcoSGLTl MW?- (A C C E S 

SION:M16101) <^11 1^-A^h2 2 0 3^tX*<7>^m^i^, -^y h 
WBiSOcDNA (QUI CK-C lone (^mmm) cDNA ; C 1 o n t e 

c h) ^mmizmy^^xp cRmzxy)mnu pcmv-s c r i p t (s t r 

atagene) <^Srf I Mitctf A L/io nXLtzDi^ A(Dm.mmjm. % 

[O O 5 5] 

2) 9y hSGLTl^^^m^<om^ 
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^-v: 22/ 



CH0-Kl^!&tcv.if7^^v3>^ (Sup e r f e c t Tr ans f e 
ction ReagentlQIAGEN) KxmXLfZo Img/mL G 
418 (LIFE TECNOLOGIES) lCT^-^:t-7^v^>]itmm^=^# 
^ m^1-«2>::^-&tCT ^ « _ D _ ^-^i, 3 If ^ y V KO^ ii^^tt^iWJ^ L 

7^:o «^>5^v^:KiJ^i*Mtt?r^L/z;f*=^M^LTCrSlhL> ^f^. 2 0 0 
g/mL<^G4 1 8:??^TT'^«L/io 
[0 0 5 6] 

3) P«f^;V-a-D-;r;U3tf^y (^.-MG) IJCl? 3i<^iaW^ttOi!l^ 
9 &'KfV-Y\,ZC r S 1 ^3X 1 04^/?tT-^@L. 2 0 0 g/mL<7) 

G4 1 8^;&T-e2 HPHi^«Lfcf^i3^i5ii<;z.ii^tc#L7^:o w.^^^mmmm. 

mUmt^if^-i^t^J^. 10mM2- [4- {2 -\L Yu^i/aL^)V) -l-e 

5mMhV>^ (t: Kni!r~>^^;i/) T^y^?^ 

>'^^tf,1t«pH7. 4) tcti, ^S5cM^-^;V# (S i gma) t'^^C^^}V 
#:(Amershain Pharmacia B i o t e c h) <:0 a -MG 
^Wtm^ I mM i: ^ ^ J; 9 X.xmwLfZo Umt^m \t V^'f-)Vy^}Vy^ 

^j^^m^mmmwi^. ^m^^^h^m^rnKkt^iti- y v f7A\,z^^x 1 4 om 

0:^*=lrl^*U mgM^«f?i^ (''-MG'^^t^v^S^^lJl^)ii<;zAffi^®f^) 
*i:?t^7t:«9 1 d>QfxhMK.. 3 7t:trl 0^F«1«^«L7^:o |SI-^f^^^d IM 

l;A:^7^c>) 7 5y« L-roin;i3 7'CT'«^gL7to 1 ^^m^J^fflM® 
^4:1^* U l?t^7ti9 1 8 0/zL<^?5fe^^M«f?^ (l 0 mM^7-^;H$ « -M 
G=^^tf^^lX>)ii<JS^ffiM«?iS) X2mm.^LfZo I'Kmfz^) 7 ^ f,h(DO. 2 
mo l/L7fcm'^b:^^ V^7A-em?r^^U 't<D^^\£n^v- Y (Pack 
ard) tc^LTto 1 50//LOv^iJ'nv>f^40 (Packard) -SrJnx. 
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XimiU ^-^ ^ui^y^U'~iy3>:/j^>'$^'- (P a c k a 

l9#mL7to '?-<P^:^{i^l<^iil9T-^^o 
[0 0 5 7] 

mi] 



23/ 





I CsoM (nM) 


Illg0!ll 


13 9 




3 8.1 




1 9 1-3 1 6 



s G LT 1 m^m<oy)u^ h-:^m.m^Mi-^B^ 

Wi s t a r^mn^y y *MM2 (0. Smg/kg) t 

7tfi7n'ji/> (4 0*/c(±l OOmg/kg) ^0P^#U ^om^tr^;^ 
>-;^^0. 2 g/k gMWLfzo 3 0:^fiiic, Ji-T-;^^#T-t?S!:jflLii:^^ 
^^^d^izWiBXXf/m^mmu -ett^tti OmLOi^^L7t^S:i:m7K-e 

mMKMLXT^mzxn^fzo mm±m2<Dm^x^^o ^4'<^**(ip 

<0. 0 1^. ***(iP<0. 0 0 1 =£-^i-o 
[0 0 5 8] 
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^-v: 24/ 



[^2] 



11.8 ±2.1 



12.2 ± 2.6 



7DU>?> (40mg/kg) 



22.5 ± 1.9 «« 



7DUS?> (lOOmg/kg) 



32.2 ± 1.5 **« 



K®^M2 

S G L T 1 m^m. S G L T Pl#^ t c - 3 V ;5^— If IS^^O v a m^^trl 
Zucker fa/fa^yh(15~l 7il^) ^ 1 |fe^:t:L;t:m> S G 

L T 1 mmm (mmm i uM(Dit^m, o . 5 m g / k g ; mifeM 2 1 emo'fb'^ 

0. Smg/kg) , ifia#^ (T?!?;!/^^-;^, 5mg/ 

k g ; ^ i^i; 5mg/k g) . t/^fiSGLTiawm (7n»;v->, 1 

oomg/kg) ^ma^^Lfzo '^(T^i^WiK'yammum.^^^tm 
> : vam: ?Lm=6 : 3 : 1) tfziti^ sm^mmm-^M^im (ry^> : 
7im=7. 5:1) ^1. 6 gi^;v3-;^/k g-e:^WLy::o o. o. 5> i. 
2. 3^m^.t'$RjfiLL. «f^^^tLr«43^-;vn-xj^;S:^^»Lfco 

[0 0 5 9] 

'f'Wx\t.xtmMiii.xmibxnmx^:i>o 
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2 0 0 2-3 5 2 2 0 1 ^-i^ : 25/E 



J5^. 7ni;>^>^£:^^„ I114»<^*{ip< o. 0 5^, 

p<o. 0 1 ^m-to 
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HIM 



G 

m 

m 



140 



e 

K 
I 

n 



120 - 



100 - 



80 - 



60 



0 



* * 


4e 








fe 




m 








M 







0 



rJ 
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mm] 



M^t^^j: s G L T 1 mmm^m^m.^t Lr^^i-;bmmm.m^o m^j&id-t 

LXii. GLUT2:S: Z/XX G L U T 5 Umim ^mMmi.z^^tj:\,^S G LT 
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#K^aiM<^)#-^ #M2002-352201 

50201835082 

^wm 

^^'^ ^35.iBm±f$ 0 0 9 4 

^"^^0 ¥^14^12^ 5B 

<m^mm. ■ mmm.> 

[iittia] ^^14#12^ 4 5 



^-i^: i/E 
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ft m 



# 



002-352201 

m m X m m m m 



^-i^: l/E 
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